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Abstract
Background: Because most of the top determinants of the worldwide burden of
disease are diet-related, the promotion of healthful diets is important for popu-
lation health across the world. Furthermore, changes in eating habits may con-
tribute to preservation of the environment.
Objective: In the present paper it is argued that the translation of health-pro-
moting dietary recommendations into practical recommendations for healthful
eating should be more tailored to regional circumstances. This will promote
population health as well as help preserve cultural diversity in eating habits and
contribute to more environmentally friendly eating. A regional Nordic diet,
mimicking the Mediterranean diet to some extent, is presented as an example.
Conclusion: A theoretically health-enhancing Nordic diet is possible including six
evidence-based ingredients: (i) native berries; (ii) cabbage; (iii) native fish and
other seafood; (iv) wild (and pasture-fed) land-based animals; (v) rapeseed oil;
and (vi) oat/barley/rye.
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Since most of the top determinants of the burden of disease
are diet-related(1), healthy diet promotion is important for
population health across the world. Promoting healthy
diets is therefore an important aspect of prevention policies
in many countries, and the recommendations for healthful
eating are very similar across countries(2). In the present
paper we argue that the translation of health-promoting
dietary recommendations into practical recommendations
for healthful eating should be more tailored to regional
circumstances. Such regional tailoring of recommendations
may help to preserve cultural diversity in eating habits.
Furthermore, since environmental preservation and sus-
tainability may become a major public health challenge(3),
healthy diet promotion should also take environmental
sustainability into account and regionally defined diets may
contribute to more environmentally friendly eating, on top
of promoting physical health. We propose a rational and
possible content for a regional Nordic diet to build our case
for such regionalization of recommendations.
Nutrients and foods
In the promotion of healthful eating, basically two different
avenues are explored. The first is the nutrients way, with a
focus on the identification of key nutrients and other food
compounds that help prevent disease and promote health.
This road leads to nutrient-specific recommendations
(e.g. the Nordic nutrition recommendations(4)), the use of
dietary supplements, nutrient enrichment or fortification
of foods, and the development of functional foods. This
avenue has been fruitful in the past where the identification
of specific essential nutrients, nutrient requirements, and
enrichment, fortification or supplementation schemes have
helped to eradicate a number of deficiency diseases in large
parts of the world.
However, this nutrient-oriented avenue in general
appears to be less effective in addressing the most
important present-day nutrition-related health problems,
which are related to over-consumption rather than defi-
ciencies and more strongly related to foods and eating
patterns than to nutrients. For example, the main causes
of morbidity and mortality in most countries are CVD and
cancer. Although there is ample evidence that nutrition is
directly or indirectly related to CVD and cancer risk, as
well as a number of other chronic diseases(5), there is only
very little evidence that specific nutrients contribute to the
prevention of CVD or cancer. For example, two recent
reviews reported no clear effect of supplementation with
antioxidants(6) or n-3 fatty acids(7) on mortality, and it is
highly probable that it is whole foods (e.g. fruits, vege-
tables, fish) and dietary patterns, rather than specific
nutrients, that are inversely related with disease risks.
The second avenue is therefore food- and food
patterns-oriented. This avenue is more closely linked to
what people eat – that is foods, not nutrients – and incor-
porates the fact that nutrients do not function in an isolated
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manner, but might interact with other nutrients and food
compounds. Different food guide pyramids, food plates
and other nutrition education tools build on this food-
oriented avenue. Generally, in most countries four or five
basic food groups are recognized that contribute to a
balanced healthful diet: (i) bread, rice, cereals and other
foods rich in starch; (ii) fruits and vegetables; (iii) dairy
products; (iv) meat, fish and alternatives; and (v) oils
and fats. Experts generally agree that some food groups,
the fruit and vegetable group in particular, should be
encouraged, and that within each food group some foods
should be encouraged and others should be discouraged.
For example, it is recommended to choose fibre-rich
products such as wholemeal breads within the starch
food group, to choose low-fat varieties in the dairy group,
to prefer fish and poultry above red meat in the meat and
fish group, and to prefer plant oils low in SFA above
animal fats within the oils and fats group(2).
From foods to meals and whole diets
Some attempts have been made to take this food-oriented
avenue a few steps further, by describing meal patterns or
diets that incorporate the foods for which the strongest evi-
dence has been found for a health-enhancing effect. The best
known and best researched example is what has been
labelled the ‘Mediterranean diet’. Ancel Keys first reported the
health benefits of the traditional Cretan diet in the 1950s(8);
however, the Mediterranean diet failed to gain widespread
recognition until the 1990s. Since then, its popularity among
nutrition scientists has been increasing (PubMed finds 115
papers about the Mediterranean diet published in 2005 and
149 in 2006), and the 996000 hits on www.google.com
(accessed June 2007) indicates a strong interest also among
the general population. Although across the Mediterranean a
wide variety of diets is present, the health-enhancing Medi-
terranean diet is supposed to include olive oil, fruits, vege-
tables, grains (mostly unrefined), fish, diary in moderate
amounts, low quantities of meat and meat products, and a
regular but moderate intake of alcohol(9). Several recent
review articles state that adherence to a Mediterranean-style
diet is protective against lifestyle diseases such as CVD,
obesity, type 2 diabetes mellitus and certain cancers(10–12).
Together with regular physical activity and not smoking,
Willett has calculated that 80% of CHD, 70% of stroke and
90% of type 2 diabetes can be avoided by healthy food
choices that are consistent with the Mediterranean diet(13).
Attempts have been made to promote this Mediterra-
nean diet outside the Mediterranean countries, for
example in Scotland(14), The Netherlands(15) and the
USA(16). However, it is questionable that such a specific,
regionally defined diet is applicable and advisable all
over the world(17). Several of the ingredients of the
Mediterranean diet do not grow well in many areas (e.g.
in the Nordic countries), therefore requiring greenhouses
or long-distance transportation. Other ingredients are
not available in large enough quantities to be included
in diets across the world. Furthermore, most countries
or regions do have their own culturally and regionally
appropriate foods that might be as health-enhancing as
the ingredients for the Mediterranean diet. For example,
Japan has today the highest life expectancy in the
world(18), possibly in part due to their diet(19), which
differs from the Mediterranean diet in some aspects (less
fat and less fruits) but is similar in others (inclusion of
local types of grains, legumes, vegetables and fish)(19).
Traditionally regionally available foods have been and
still are being replaced by modern industrial and processed
foods all over the world. Such processed foods often tend
to be sweeter, fattier and saltier, as well as highly available,
ready-to-eat and cheap(20). This rapid change of our food
environment has been suggested as an ultimate determi-
nant for several of the lifestyle diseases we cope with at
present(21). Today, people tend to forget the traditional
regional foods upon which their ancestors lived and
survived for ages. It has been suggested that the health-
promoting properties of the Mediterranean diet might be
due to its closer reflection of the diet our hunter–gatherer
ancestors ate than that attained by most other Western
diets(17). Regional diets also might provide climate-, soil-
and culturally appropriate ingredients for health-enhancing
eating in present-day societies.
Food in relation to the environment
In addition to impacting health, what we eat also strongly
influences our environment. The way most of us feed
ourselves in affluent societies is not sustainable. For
example, the livestock sector, which produces our meat
and milk products, is responsible for a total of 18% of
anthropogenic greenhouse gas emissions measured in
CO2 equivalents
(22). This is a higher share than for
transportation. A second example is that the biomass of
high trophic level fishes (larger predatory fish, e.g. cod) in
the North Atlantic has declined by a factor of nine over
the last century because of over-fishing practices(23).
Other examples of the environmental effects of food
production are plentiful: soil erosion, over-consumption
of fresh water, monoculture (reduces both plant and
animal biodiversity), and pesticides and fertilizers pol-
luting soil, water and air(24). In addition, most foods eaten
today travel long distances, demanding additional fossil
fuel, before they reach the dinner table(25).
A healthier and more environmentally friendly
Nordic diet
It seems reasonable to explore if locally oriented and
culturally appropriate dietary patterns can be identified in
areas other than around the Mediterranean. As a first
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exploration, we present possibilities of a culturally and
geographical approach for the Nordic countries, includ-
ing locally appropriate ingredients for each of the differ-
ent food groups. Foods available or potentially available
in Norway are used as a main example.
Food production, import and export in Norway
Most meat, fish, eggs, milk and milk products consumed in
Norway are produced domestically(26), traditionally at
relatively small-scale farms. The main farm animals, sheep
and cows, are predominantly pasture-fed, at least for the
snow-free part of the year. However, there is a tendency
towards a more industrialized production. The importation
of some other foods to Norway is large; all sugar, about
93% of fruits and berries, more than 80% of oils/fats, 47%
of vegetables, 36% of grains and about 20% of potatoes
eaten in Norway are imported(26). The relative contribution
of imports to the intake of fruits (up from 57% in the 1950s
to 93% in 2004) and vegetables (up from 7% to 47%) has
increased drastically. At the same time, Norway is a major
exporter of fish, both wild fish (e.g. cod) and farmed fish
(e.g. salmon). Few other foods are exported.
Ingredients for a Nordic diet
In order to choose ingredients for a more health-enhancing
and environmentally friendly Nordic diet, four criteria
were set:
1. Ability to be produced locally over large areas within
the Nordic countries without usage of external energy
e.g. for the production of greenhouses.
2. A tradition as a food source within the Nordic
countries.
3. Possessing a better potential for health-enhancing
effects than similar foods within the same food group.
4. Ability to be eaten as foods, not only in small amounts
as dietary supplements (e.g. spices).
Since man is an omnivore, both animal and plant foods
were considered, and the ingredients together must
provide the basic essential nutrients needed, including
energy requirements.
Ingredient 1: Native berries
Several edible wild berries grow in large areas within the
Nordic countries and several cultivated berries grow well
in home gardens. Researchers at Bioforsk (Norwegian
Institute for Agricultural and Environmental Research)
have estimated that the annual blueberry and cowberry
production in Norwegian productive forests is between
120 and 220 million kg(27), which alone is almost the
recommended 2-a-day of fruits for all Norwegians (the
definition of one portion of berries is 1–2 dl(28)). In
addition, there is considerable blueberry and cowberry
production in non-productive forest and mountain areas,
there are at least twenty-eight other edible wild berries in
Norway(29), and berries are grown in many private or
semi-public gardens across Norway. However, the con-
sumption of berries is low and figures from Norway
show that it is declining (down from 7?0 to 3?7 kg/year
from 1977 to 2000; L Johansson, Directorate for Social
Affairs and Health, personal communication). In Sweden,
it has been reported that only 5–6% of wild blueberries,
cowberries and raspberries were picked in 1977(29).
In a Norwegian study assessing concentrations in 124
plant foods, berries were identified as the plant foods with
some of the highest levels of total antioxidants(30). A recent
study showed that three wild berries (blueberries, cloud-
berries, cowberries) also contain significant amounts of n-3
fatty acids; indeed, in the same amounts as found in fish,
when measured per unit of energy, and more than fifteen
times greater than levels found in the three most commonly
eaten fruits in Norway(31). The same study showed that a
higher consumption of these three berries would improve
Norwegian diets also on a selection of nutrients not com-
monly associated with fruits or berries(31).
Ingredient 2: Cabbage
Cabbage, kale, kohlrabi, broccoli, cauliflower and Brussels
sprouts are all varieties of the same species (wild cabbage,
Brassica oleracea) and have been included in Nordic diets
for a very long time. Cabbage thrives in cold climates(32)
and grows well in the Nordic countries. Production in
Norway of cabbage (all types) in 2005 was 32?3 million
kg(26), which corresponds to only about 0?1 portion daily
per person (the definition of one portion of vegetables is
150 g(28)). A total of 76% of all cabbage eaten in Norway is
produced domestically and the production has been rather
stable over the last 30 years(26).
Together with other close relatives, such as rutabaga,
turnip, radish, rape and mustard, cabbage constitutes the
group of cruciferous vegetables. Cruciferous vegetables are
known for their probable cancer-preventing effect(33).
Cabbage is also a very good source of vitamin K(34) and
contains ample amounts of n-3 fatty acids(35). Some types
(kale, red cabbage and Brussels sprouts) also contain more
antioxidants than most other vegetables(30). Several of the
cruciferous vegetables are also considered among the ‘dark
green leafy vegetables’ which are known as excellent
sources of fibre, folate and a wide range of carotenoids.
Ingredient 3: Native fish and other seafood
The Nordic countries have long coastlines, several fjords,
rivers and lakes, and as such have great access to fish as
well as other seafood such as shrimps, mussels and marine
mammals. In Norway there is also a large production of
cultivated fish. Catch of seafood by Norwegian fisheries
registered in Norway has been between 2500 000 and
3 000000 tonnes per annum in recent years(36). Production
of cultivated seafood (mainly salmon and trout) was
600 000 tonnes in 2005(37), of which 95% was exported(26).
Cod-liver oil has a long tradition as a dietary supplement
in Norway.
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Seafood, and especially fatty fish, is regarded by many
nutritionists as well as consumers as healthy food. This is
mainly because of its content of essential fatty acids
(especially long-chain n-3 fatty acids such as EPA and
DHA) and because it is an important dietary source of
vitamin D. In addition, seafood is also a great source of
Se and I, as well as of protein and vitamin B12.
Ingredient 4: Wild and pasture-fed land-based animals
There are large areas within the Nordic countries that are
not suitable for modern agricultural production, but
where several wild animals thrive. Several species are
hunted for their meat: moose, different deer species, hare,
and birds like goose, duck and grouse. The total net
weight of hunted moose, deer and reindeer in 2003 was
6700 tonnes(38). Because the Nordic countries possess
large areas of land compared with the number of people,
the potential for domesticated pasture-fed meat (and
milk products from pasture-fed animals) is greater than in
most countries across Europe. In addition to reindeer,
several sheep, goats and cows are pasture-fed and in
fact live rather similarly to wild animals with the possi-
bility to roam freely across large areas, at least for part of
their lives.
A special trait for domesticated animals is that they
contain much subcutaneous adipose tissue (and for beef
and mutton, also bands of fat through the muscles, i.e.
marbling)(39), which is made up mainly of SFA(40). Meat
from wild mammals diverges from meat from domes-
ticated mammals in that it is leaner (fat is usually stored
around organs such as kidneys and not around muscles)
and, probably more important, the fatty acid composition
is better (i.e. less SFA, more PUFA)(40). Pasture-fed meat
has a fat content and fatty acid profile in between wild
and feedlot-fed meat(40). All meat is an excellent source of
protein, Fe and vitamin B12, as well as a number of other
essential nutrients.
Ingredient 5: Rapeseed oil
Rape (Brassica napus) is a cruciferous vegetable. At
present there is an increase in rapeseed oil production in
the Nordic countries, both for production of edible
rapeseed oil and for bio-fuel. Rapeseed oil is commonly
used for cooking, in dressings and also in industrialized
food products (from frozen pizzas to baby food).
In rapeseed oil (and also canola oil, a Canadian
trademarked cultivar of rapeseed oil), as in olive oil, the
majority of the fatty acids are monounsaturated. In addi-
tion, rapeseed oil contains more PUFA and especially
more n-3 fatty acids than olive oil, and it has a more
favourable n-6:n-3 ratio. Rapeseed oil therefore possesses
a better fatty acid profile than most edible oils and fats
(see e.g. www.nal.usda.gov/fnic/foodcomp/search/), and
a substitution of some of our daily fat/oil intake with
rapeseed oil could be beneficial for health. Rapeseed oil
also appears to be a good source of vitamin E.
Ingredient 6: Oat/barley/rye
Today, about 85% of all grains consumed in Norway is
wheat(41). Oat, barley and rye all grow better in a cold
climate than wheat, and a higher share of oat/barley/rye
than wheat is produced domestically in Norway(41). Indeed,
more area in Norway is used to produce oat/barley/rye
(mostly oat and barley) than for wheat production(38), but
most of the oat and barley is used to feed animals.
Wheat is usually eaten as white flour while oat/barley/
rye more often is eaten as whole grains, and therefore oat/
barley/rye products tend to have a lower glycaemic index
than wheat products(42). The WHO states that whole grains
are related to most preventable chronic diseases through
their high content of NSP(5). Furthermore, compared with
wheat, oat/barley/rye (especially oat and barley) contain
more antioxidants(30), more b-glucans and less gluten. As
Norwegians also eat a very large amount of wheat (about
20% of the total energy we consume comes from wheat,
the highest amount from any single species; calculated
from data published by Sosial- og helsedirektoratet(26,43))
but are recommended to eat a variety of foods, a sub-
stitution of some of the wheat with oat/barley/rye could not
be anything than beneficial for health.
Challenges with the ‘new Nordic diet’
In the present paper a case has been made for a more
regionally oriented approach to a health-promoting
whole diet that may also contribute to environmental
sustainability. Such regionally defined diets are similar to
the approach of the traditional Mediterranean diet and
it also links to ideas and practices promoted by the
so-called ‘slow food movement’ (www.slowfood.com/),
which also favours regional foods, but from a more food
culture orientation next to sustainability. It is also much in
line with the principles of the New Nutrition Science
Project, a joint effort by several prominent nutrition sci-
entists to assess not only personal and population health,
but also planetary health(44). In the present paper ingre-
dients for a ‘new Nordic diet’ were introduced as an
example of a regionally defined health-promoting diet.
Preliminary existing evidence was summarized regarding
the health-enhancing properties of these ingredients.
However, the regionally appropriate Nordic diet is at
present just a theoretically possible approach; putting
this into practice comes with many challenges and more
research is necessary before it can actually be promoted.
A first important challenge is associated with the inclusion
of fish and meat from game. Today’s industrialized produc-
tion of both meat and fish clearly has large ecological con-
sequences(22,24,45). Wild game and wild fish pose a potential
for meat and fish production with a much smaller ecological
impact, as well as foods with a more favourable fatty acid
profile. However, a major problem is over-hunting and
-fishing. Populations of most large, wild, land-based mammals
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are now only fragments of what they were before the human
population explosion, and several large land-based mammals
and birds have been hunted to extinction throughout human
history(46). Meat and poultry are good sources of protein and
Fe. However, people can get protein from other sources,
and a sufficient Fe intake is also possible without eating
animal products. Animal products are also the only source of
vitamin B12, but this can be obtained from other animal-
based foods than meat. Meat from game and poultry is
therefore not a necessary ingredient of a healthy diet, the
Nordic diet included, especially when fish is available.
Regarding land-based meat, the only long-term sustainable
solution, as long as the human population is increasing
worldwide, appears to be to eat much less than present-day
average consumption levels, which also is in accordance with
current nutrition recommendations. So, because of livestock
meat’s high saturated fat content and its large ecological
impact, meat should be eaten in modest amounts. For such
small amounts of meat, meat from wild and pasture-raised
animals is to be preferred.
Similarly to game, several of the oceans’ fish stocks
have now collapsed, and the future harvest depends
heavily on how the remaining stocks are and will be
treated(47–49). It is striking how much wild seafood is
harvested in Norway, and this large seafood harvest is
more than enough to provide Norwegians with good-
quality animal food. However, Norway is a special
country with few people and a very long coastline. Since
on a global scale there certainly is not enough wild sea-
food to be harvested to enable people to eat the often
recommended two servings of seafood per week(50),
the present-day ‘eat more seafood’ promotion may be
ethically questionable. Fish is especially recommended
because of its high levels of n-3 fatty acids. However, wild
berries(31), cabbage(35) and rapeseed oil contain n-3 fatty
acids and have a low/favourable n-6:n-3 ratio, and eating
such foods in higher quantities makes fish a less needed
ingredient of the Nordic diet.
A second challenge is whether all the plant food we need
can be produced and harvested locally. The production of
wild berries varies between years due to growth factors
such as temperature. However, the amounts of wild berries
do appear large. Additionally, many people in Nordic
countries have a private garden or have access to a com-
munity garden, where often berries are produced. Such
gardens can also be used for the production of other plant
foods, including cabbage and other cruciferous vegetables
(e.g. rutabaga, turnip and radish). A lower consumption of
animal food (as discussed above) will also free land areas
that can be used for the production of oat/barley/rye,
rapeseed, cabbage and berries for human consumption.
Identifying which foods could be included in a health-
promoting regionally defined diet is only a first step. The
next and much more complicated challenge is how to get
people to indeed eat these foods instead of the foods they
have grown accustomed to. In affluent countries, most
people can generally choose what, when and how much
they eat. Therefore, a major challenge is to get people to
choose to eat in accordance with regional diets such as
the Nordic example. To promote healthy food choices in
a planned way, insight is necessary into why people
choose to eat what they do(51), i.e. the determinants of
food choice. A framework proposed by Rothschild(52)
provides a simple, integrative approach to categorize the
large and diverse number of potential personal and
environmental determinants from various more specific
behaviour theories. In this framework three categories of
determinants are distinguished: motivation, ability and
opportunity. In order to effectively promote the Nordic
diet ingredients, people should be motivated to eat
these foods, should have or obtain the abilities to choose
wisely from these ingredients and to prepare palatable
entrees and meals, and the ingredients should be highly
available and accessible so that they have plenty of easy
opportunities to include these ingredients in their diets.
Concluding remarks
We suggest six ingredients for a new healthier and more
environmental friendly Nordic diet: (i) native berries;
(ii) cabbage; (iii) native fish and other seafood; (iv) wild
(and pasture-fed) land-based animals; (v) rapeseed oil;
and (vi) oat/barley/rye.
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